
Background: Pancreatic ductal adenocarcinomas (PDACs) are highly resistant to treatment due to changes in various signalling 
pathways.  CK1 isoforms play important regulatory roles in these pathways.  Aims: We analyzed the expression levels of CK1 delta 
and epsilon (CK1δ/ε) in pancreatic tumor cells in order to validate the effects of CK1 inhibition by 
3-[2,4,6-(trimethoxyphenyl)methylidenyl]-indolin-2-one (IC261) on their proliferation and sensitivity to anti-CD95 and gemcitabine.  
Methods: CK1δ/ε expression levels were investigated by using western blotting and immunohistochem.  Cell death was analyzed by 
FACS anal.  Gene expression was assessed by real-time PCR and western blotting.  The putative anti-tumoral effects of IC261 were 
tested in vivo in a s.c. mouse xenotransplantation model for pancreatic cancer.  Results: We found that CK1δ/ε are highly expressed 
in pancreatic tumor cell lines and in higher graded PDACs.  Inhibition of CK1δ/ε by IC261 reduced pancreatic tumor cell growth in vitro 
and in vivo.  Moreover, IC261 decreased the expression levels of several anti-apoptotic proteins and sensitized cells to 
CD95-mediated apoptosis.  However, IC261 did not enhance gemcitabine-mediated cell death either in vitro or in vivo.  Conclusions: 
Targeting CK1 isoforms by IC261 influences both pancreatic tumor cell growth and apoptosis sensitivity in vitro and the growth of 
induced tumors in vivo, thus providing a promising new strategy for the treatment of pancreatic tumors.
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Background: Rapamycin, an inhibitor of mammalian target of Rapamycin (mTOR), is an immunosuppressive agent that has 
anti-proliferative effects on some tumors.  However, the role of Rapamycin-induced immune suppression on tumor progression has 
not been examd.  Methods: We developed a transplantation model for generation of mammary tumors in syngeneic recipients that can 
be used to address the role of the immune system on tumor progression.  We examd. the effect of Rapamycin on the immune 
system and growth of MMTV-driven Wnt-1 mammary tumors which were transplanted into irradiated and bone marrow-reconstituted, or 
naive mice.  Results: Rapamycin induced severe immunosuppression and significantly delayed the growth of Wnt-1 tumors.  T cell 
depletion in spleen and thymus and redn. in T cell cytokine secretion were evident within 7 days of therapy.  By day 20, splenic but 
not thymic T cell counts, and cytokine secretion recovered.  We detd. whether adoptive T cell therapy enhances the anti-cancer effect 
using ex vivo generated Rapamycin-resistant T cells.  However, T cell transfer during Rapamycin therapy did not improve the 
outcome relative to drug therapy alone.  Thus, we could not confirm that suppression of T cell immunity contributes to tumor growth in 
this model.  Consistent with suppression of the mTOR pathway, decreased 4E-BP1, p70 S6-kinase, and S6 protein phosphorylation 
correlated with a decrease in Wnt-1 tumor cell proliferation.  Conclusions: Rapamycin has a direct anti-tumor effect on Wnt-1 breast 
cancer in vivo that involves inhibition of the mTOR pathway at doses that also suppress host immune responses.
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Cardiac xenotransplantation was performed in abdominal site with micro-surgical technique.  Recipients with xenografts were treated 
with different doses of FTY720 and/ or ICAM-1 mAb.  Graft survival, histopathol., infiltration of CD4 +, and CD8 + T cells and levels 
of serum IL-2, IFNγ, IL-4, and IgM were investigated.  Survival time of xenografts was (2.75±0.43)d in the controls, and survival of 
grafts treated with ICAM-1 mAb did not significantly improve.  Treatment with large dose FTY720 led to a survival of (4.25±0.71)d 
(P<0.01).  Combination therapy with large dose FTY720 and ICAM-1 mAb achieved a significant prolongation of graft survival with 
(10.25±2.12)d (P<0.01).  Levels of serum IL-2, IFNγ and rat-anti-mouse IgM decreased in the combined therapy group.  Pathol. lesion 
and infiltration of T cells in xenografts showed mitigated in the large dose combined therapy group.  There was a significant neg. 
correlation between the antibody level and the graft survival time (R=-0.754, P<0.01).  The combined therapy of FTY720 and ICAM-1 
mAb can achieve a significant effect in the prolongation of heart xenograft survival and inhibition of xenoantibodies.
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Background: We have recently shown that curcumin (a diferuloylmethane, the yellow pigment in turmeric) enhances apoptosis-inducing 
potential of TRAIL in prostate cancer PC-3 cells, and sensitizes TRAIL-resistant LNCaP cells in vitro through multiple mechanisms.  
The objectives of this study were to investigate the mol. mechanisms by which curcumin sensitized TRAIL-resistant LNCaP xenografts 
in vivo.  Methods: Prostate cancer TRAIL-resistant LNCaP cells were implanted in Balb c nude mice to examine the effects of 
curcumin and/or TRAIL on tumor growth and genes related to apoptosis, metastasis and angiogenesis.  Results: Curcumin inhibited 
growth of LNCaP xenografts in nude mice by inducing apoptosis (TUNEL staining) and inhibiting proliferation (PCNA and Ki67 staining), 
and sensitized these tumors to undergo apoptosis by TRAIL.  In xenogrfated tumors, curcumin upregulated the expression of 
TRAIL-R1/DR4, TRAIL-R2/DR5, Bax, Bak, p21/WAF1, and p27/KIP1, and inhibited the activation of NFκB and its gene products such 
as cyclin D1, VEGF, uPA, MMP-2, MMP-9, Bcl-2 and Bcl-XL.  The regulation of death receptors and members of Bcl-2 family, and 
inactivation of NFκB may sensitize TRAIL-resistant LNCaP xenografts.  Curcumin also inhibited no. of blood vessels in tumors, and 
circulating endothelial growth factor receptor 2-pos. endothelial cells in mice.  Conclusion: The ability of curcumin to inhibit tumor 
growth, metastasis and angiogenesis, and enhance the therapeutic potential of TRAIL suggests that curcumin alone or in combination 
with TRAIL can be used for prostate cancer prevention and/or therapy.
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Prodn. of nitric oxide (NO) by graft infiltrating macrophages has been proposed as an important effector mechanism of allograft 
rejection.  Although high levels of NO are generated during allograft rejection, undetectable or only limited amts. of NO were found in 
rejected skin xenografts.  BALB/c mice were grafted with skin transplants from syngeneic, allogeneic or xenogeneic (rat) donors.  The 
prodn. of NO, cytokines and arginase in the grafts was detd. by spectrophotometry, ELISA, or polymerase chain reaction.  Effects of 
depletion of CD4 cells, neutralization of interleukin (IL)-4 or application of arginase inhibitors N-hydroxy-L-arginine (L-NOHA) and 
L-valine on prodn. of NO in rejected xenografts were evaluated.  Rejection of rat skin xenografts, on the contrary to rejection of 
allografts, was assocd. with a local high prodn. of Th2 cytokines IL-4 and IL-10, overexpression of arginase genes, strongly enhanced 
arginase activity and attenuated NO generation in the graft.  The supernatants obtained after cultivation of skin xenograft (but not 
allograft or syngeneic graft) explants contained a high arginase activity and strongly suppressed NO prodn. by activated 
macrophages.  This suppression was completely inhibited by L-NOHA or was overcome by an excess of exogenous L-arginine, a 
substrate for NO synthesis.  Cocultivation of xenograft explants that did not produce NO with arginase inhibitors L-NOHA or L-valine 
restored NO generation in the graft.  The results suggest that upregulation of arginase activity by Th2 cytokines during xenograft 
rejection limits the bioavailability of L-arginine for the inducible NO synthase and thus attenuates generation of NO by the 
graft-infiltrating macrophages.
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The anti-tumor efficacy of human immune effector cells, such as cytolytic T lymphocytes (CTLs), has been difficult to study in lung 
cancer patients in the clin. setting.  Improved exptl. models for the study of lung tumor-immune cell interactions as well as for 
evaluating the efficacy of adoptive transfer of immune effector cells are needed.  To address questions related to the in vivo 
interaction of human lung tumor cells and immune effector cells, we obtained an HLA class I + lung tumor cell line from a fresh 
surgical specimen, and using the infiltrating immune cells, isolated and characterized tumor antigen-specific, CD8+ CTLs.  We then 
established a SCID mouse-human tumor xenograft model with the tumor cell line and used it to study the function of the autologous 
CTLs provided via adoptive transfer.  The tumor antigen specific CTLs isolated from the tumor were found to have an activated 
memory phenotype and able to kill tumor cells in an antigen specific manner in vitro.  Addnl., the tumor antigen-specific CTLs were 
fully capable of homing to and killing autologous tumors in vivo, and expressing IFN-γ, each in an antigen-dependent manner.  A single 
injection of these CTLs was able to provide significant but temporary control of the growth of autologous tumors in vivo without the 
need for IL-2.  The timing of injection of CTLs played an essential role in the outcome of tumor growth control.  Moreover, 
immunohistochem. anal. of surviving tumor cells following CTL treatment indicated that the surviving tumor cells expressed reduced 
MHC class I antigens on their surface.  These studies confirm and extend previous studies and provide addnl. information regarding 
the characteristics of CTLs which can be found within a patient's tumor.  Moreover, the in vivo model described here provides a unique 
window for observing events that may also occur in patients undergoing adoptive cellular immunotherapy as effector cells seek and 
destory areas of tumor growth and for testing strategies to improve clin. effectiveness.
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Growth inhibition of human hepatocellular carcinoma xenograft in nude mice by combined treatment with human 
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Taxanes, a new class of antitumor drugs, are effective against a large no. of human tumors, although there are problems with drug 
resistance.  The novel taxane, IDN5109, is characterized by its high tolerability, antitumor efficacy, ability to overcome multidrug 
resistance, and oral bioavailability.  We investigated the cellular response of IDN5109 to head and neck squamous cell carcinoma 
(HNSCC), and compared the antitumor activity of IDN5109 with that of paclitaxel.  This is the first demonstration of antitumor effects 
of IDN5109 on HNSCC.  In in vitro expts., IDN5109 showed antiproliferative effects against HNSCC cell lines.  After treatment with 
IDN5109, Bcl-2 and Bcl-XL were down-regulated, Bax was up-regulated, and caspase-3 was activated.  After treatment with IDN5109, 
concns. of both VEGF and IL-8 in the culture supernatant of HNSCC cells decreased.  In in vivo expts., the oral administration of 
IDN5109 showed antitumor effects against HNSCC tumor xenografts.  Immunohistochem. showed that IDN5109 inhibited tumor 
angiogenesis and induced apoptosis in HNSCC cells, producing a decreased blood vessel d. and increased apoptosis index.  On the 
basis of these results, IDN5109 is useful as a chemotherapeutic agent against HNSCC.
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The authors studied the therapeutic value of Sindbis vectors for advanced metastatic cancer by using a variety of clin. accurate 
mouse models and demonstrated through imaging, histol., and mol. data that Sindbis vectors systemically and specifically 
infect/detect and kill metastasized tumors in vivo, leading to significant suppression of tumor growth and enhanced survival.  Use of 
two different bioluminescent genetic markers for the IVIS Imaging System (Xenogen Corp., Alameda, CA) permitted demonstration of 
an excellent correlation between vector delivery and metastatic locations in vivo.  Sindbis tumor specificity is not attributable to a 
species difference between human tumor and mouse normal cells.  Sindbis virus is known to infect mammalian cells using the Mr 
67,000 laminin receptor, which is elevated in tumor vs. normal cells, and downregulated expression of laminin receptor with small 
interfering RNA significantly reduces the infectivity of Sindbis vectors.  Tumor overexpression of the laminin receptor may explain the 
specificity and efficacy that Sindbis vectors demonstrate for tumor cells in vivo.  Laser capture microdissection of mouse tumor 
implants showed equiv. laminin receptor expression levels in the different tumor metastases in the peritoneal cavity.  Incorporation of 
antitumor cytokine genes such as interleukin- 12 and interleukin-15 genes enhances the efficacy of the vector.  These results suggest 
that Sindbis viral vectors may be promising agents for both specific detection and growth suppression of metastatic ovarian cancer.
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New thalidomide derivs. CC-5013 and CC-4047 (immunomodulatory drugs, IMiD) are up to 10,000 times more potent than Thalidomide.  
The biol. effects of IMiDs are presumed to be mediated by (a) activation of some components of the innate [natural killer (NK) cells] or 
adoptive immune system (T cells), (b) modification of cytokine microenvironment in the tumor bed, or by (c) inhibition of angiogenesis.  
In this article, we tested an innovative combination strategy involving rituximab and IMiDs in aggressive lymphoma cell lines and 
human lymphoma xenografts.  Treatment of non-Hodgkin's lymphoma cells with CC-5013 resulted in a 40% to 70% growth inhibition 
when compared with controls (P < 0.05).  Exposure of lymphoma cells to CC-4047 resulted in a lesser degree of growth inhibition.  
Induction of apoptosis was shown in 10% to 26% of lymphoma cells 24 h following exposure to either IMiD.  In vivo studies in severe 
combined immunodeficient mice showed synergistic activity between CC-4047 (and to a lesser degree, CC-5013) plus rituximab.  
Animals treated with the CC-4047/rituximab combination had a median survival of 74 days (P = 0.0012) compared with 58 days (P = 
0.167) in CC-5013/rituximab-treated animals compared with 45 days in rituximab monotherapy-treated animals.  The synergistic effect 
between IMiDs and rituximab in our mouse model was attributed to NK cell expansion.  The enhancement of rituximab activity by IMiDs 
was abrogated by in vivo depletion of NK cells.  Augmenting NK cell function by CC-4047 or CC-5013 exposure may increase the 
antitumor effects of rituximab against B-cell lymphomas and warrants further exploration in the context of a clin. trial.
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The inhibitory effects of cytokine-induced killer (CIK) cells alone, chemotherapeutic drug alone, and CIK cells combined with 
chemotherapeutic drug on the growth of hepatocellular carcinoma (HCC) cells transplanted in nude mice were compared.  Peripheral 
blood mononuclear cells (PBMC) collected from five healthy donors by blood cell separator were incubated in vitro to induce CIK cells 
in the presence of interferon-gamma( IFN-γ), IL-2 and anti-CD3 monoclonal antibody (mAb).  The phenotype of CIK cells was 
characterized by flow cytometric anal.  BEL-7402 HCC cells were inoculated s.c. to nude mice.  On day 5, at the inoculation site were 
injected normal saline (group 1), CIK cells (3 x 107 and 6 x 107, group 2 and 3), mitomycin-C (MMC 80 μg in 0.2 mL, group 4), and CIK 
cells combined with MMC (group 5), resp.  The percentage of CD3+, CD3+CD8+, CD3+CD56+, CD25+ cells increased from 64.0%, 
28.0%, 7.8%, and 9.1% to 94.7%, 67.7%, 61.3%, and 84.0% resp. after cytokine induction.  The percentage of CD3+ and CD3+CD8+ 
cells remained at high levels during incubation period, but that of CD25+ and CD3+CD56+ cells peaked resp. on day 7 and 13 and then 
declined.  During the 90-day observation, the tumor formation rates were 100%, 70.0%, 80.0%, 70.0% and 66.7%; and the mouse 
survival rates were 10.0%, 60.0%, 40.0%, 50.0% and 75.0%, resp. from group 1 to group 5.  Compared to the other groups, in the 
combined therapy group of mice, not only the tumor grew slowly and but also showed more marked tissue necrosis.  The growth 
inhibitory effect on human HCC transplanted in nude mice of combined CIK cells and MMC treatment is more potent than that of CIK 
cells or MMC alone.
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Corneal xenotransplantation may be an alternative approach to overcome shortage of allografts for clin. transplantation.  Orthotopic 
corneal rat-to-mouse xenotransplantation and syngeneic transplantation were performed and the effects of anti-CD4 and anti-CD8 
treatments on corneal xenograft survival and prodn. of cytokines, interleukin (IL)-2, IL-4, IL-10, γ-interferon (IFN-γ), and nitric oxide 
(NO) were evaluated.  RT-PCR was used to det. the expression of genes for cytokines and inducible nitric oxide synthase (iNOS) in 
the grafts.  The presence of iNOS protein in grafts was detected by immunofluorescent staining.  The authors found that corneal 
xenotransplantation was assocd. with a strong upregulation of genes for both Th1 and Th2 cytokines and with NO prodn. in the graft.  
Treatment of xenograft recipients with mAb anti-CD4, but not anti-CD8, resulted in a profound inhibition of IL-2, IL-4, and IL-10 prodn., 
and in prolongation of corneal xenograft survival.  The results show that upregulation of Th2 cytokines after corneal 
xenotransplantation does not correlate with xenograft rejection.  Rather, corneal graft rejection is assocd. with the expression of genes 
for IFN-γ and iNOS and with NO prodn.
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The nonobese diabetic/severe combined immune deficiency (NOD/SCID) xenotransplantation model has emerged as a widely used 
assay for human hematopoietic stem cells; however, barriers still exist that limit engraftment.  We previously identified a short-term 
SCID-repopulating cell (SRC) following direct intrafemoral injection into NOD/SCID mice, whereas others characterized similar SRCs 
using NOD/SCID mice depleted of natural killer (NK) cell activity.  To det. the model that most efficiently detects short-term SRCs, 
we compared human engraftment in 6 different xenotransplantation models: NOD/SCID-β2-microglobulin-null mice, anti-CD122 
(interleukin-2 receptor β [IL-2Rβ])-treated or unmanipulated NOD/SCID mice, each given transplants by i.v. or intrafemoral injection.  
Human cell engraftment was highest in intrafemorally injected anti-CD122-treated NOD/SCID mice compared to all other groups at 2 
and 6 wk after transplantation.  These modifications to the SRC assay provide improved detection of human stem cells and 
demonstrate that CD122+ cells provide barriers to stem cell engraftment, a finding with potential clin. relevance.
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Adult T-cell leukemia (ATL) develops in a small proportion of individuals infected with human T-cell lymphotrophic virus-1.  The 
leukemia consists of an overabundance of activated T cells, which express CD25 on their cell surfaces.  Presently, there is no 
accepted curative therapy for ATL.  Flavopiridol, an inhibitor of cyclin-dependent kinases, has potent antiproliferative effects and 
antitumor activity.  The authors investigated the therapeutic efficacy of flavopiridol alone and in combination with humanized anti-Tac 
antibody (HAT), which recognizes CD25, in a murine model of human ATL.  The ATL model was established by i.p. injection of MET-1 
leukemic cells into nonobese diabetic/severe combined immunodeficient mice.  Either flavopiridol, given 2.5 mg/kg body wt. daily for 5 
days, or HAT, given 100 μg weekly for 4 wk, inhibited tumor growth as monitored by serum levels of human β-2-microglobulin (β2.mu.; 
P < .01), and prolonged survival of the leukemia-bearing mice (P < .05) as compared with the control group.  Combination of the 2 
agents dramatically enhanced the antitumor effect, as shown by both β2.mu. levels and survival of the mice, when compared with 
those in the flavopiridol or HAT alone group (P < .01).  The significantly improved therapeutic efficacy by combining flavopiridol with 
HAT provides support for a clin. trial in the treatment of ATL.
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Transplantation of human islets has been successful clin.  Since human islets are scarce, we are studying microencapsulated porcine 
islet xenografts in nonobese diabetic (NOD) mice.  We have evaluated the cellular immune response in NOD mice with and without 
dual costimulatory blockade.  Alginate-poly-L-lysine-encapsulated adult porcine islets were transplanted i.p. in untreated diabetic NODs 
and NODs treated with CTLA4-Ig to block CD28/B7 and with anti-CD154 mAb to inhibit CD40/CD40-ligand interactions.  Groups of mice 
were sacrificed on subsequent days; microcapsules were evaluated by histol.; peritoneal cells were analyzed by FACS; and peritoneal 
cytokines were quantified by ELISA.  Controls included immunoincompetent NOD-SCIDS and diabetic NODs given sham surgery or 
empty microcapsules.  Within 20 days, encapsulated porcine islets induced accumulation of large nos. of macrophages, eosinophils, 
and significant nos. of CD4+ and CD8+ T cells at the graft site, and all grafts were rejected.  During rejection, IFNγ, IL-12 and IL-5 
were significantly elevated over sham-operated controls, whereas IL-2, TNFα, IL-4, IL-6, IL-10, IL-1β and TGFβ were unchanged.  
Treatment with CTLA4-Ig and anti-CD154 prevented graft destruction in all animals during the 26 days of the expt., dramatically 
inhibited recruitment of host inflammatory cells, and inhibited peritoneal IFNγ and IL-5 concns. while delaying IL-12 prodn.  When two 
different pathways of T cell costimulation were blocked, T cell-dependent inflammatory responses were inhibited, and survival of 
encapsulated islet xenografts was significantly prolonged.  These findings suggest synergy between encapsulation of donor islets and 
simultaneous blockade of two host costimulatory pathways in prolonging xenoislet transplant survival.
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The human tumor/SCID mouse xenograft model provides a system in which gene transfer protocols can be evaluated in human tumors 
in vivo before clin. use.  Moreover, this model represents a convenient assay for correlating cytokine gene-transfer efficacy with in 
vivo antitumor activity for selected human cytokines.  In particular, this model has been used to optimize in vivo gene-transfer 
strategies involving human interleukin-2 (IL-2) expression plasmids.  A further improvement of the model involves co-engraftment of 
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BACKGROUND. To redirect cytotoxic T cells to target a broad range of adenocarcinomas, the authors constructed a novel, 
recombinant, bispecific antibody, E3Bi, directed at the tumor-assocd. antigen, epithelial cell adhesion mol. (EpCAM), and the CD3 
receptor on T cells.  METHODS. T cells were prepd. from healthy blood donors.  The cytotoxicity of activated T cells (ATC) redirected 
to tumor cells by E3Bi was measured with in vitro 51Cr release assays.  In vivo studies were performed in a severe combined 
immunodeficient (SCID)/Beige mouse xenograft model.  Tumor-bearing mice were treated with low doses (1 mg/kg) or high doses (10 
mg/kg) of E3Bi along with ATC (2.times.109 cells/kg), and treatment efficacy was evaluated both by ex vivo tumor cell survival assay 
after in vivo treatments and by in vivo tumor growth delay studies.  RESULTS. In vitro, targeting the EpCAM-overexpressing human 
tumor cell lines with E3Bi increased specific cytotoxicity of ATC by >70% at an effector-to-target ratio of 2.5; this cytotoxicity was 
abolished competitively in the presence of an anti-EpCAM monoclonal antibody.  In contrast, E3Bi did not enhance ATC cytotoxicity 
toward the low EpCAM-expressing tumor cell line.  In ex vivo tumor cytotoxicity assays, a significant redn. in tumor cell survival (40% 
with low-dose E3Bi; 90% with high-dose E3Bi) was obsd. in E3Bi/ATC-treated mice compared with control mice that were treated with 
ATC only.  In addn., SCID/Beige mice xenografted with LS174T tumors demonstrated a significant tumor growth delay after receiving 
E3Bi/ATC/interleukin 2 (IL-2) compared with mice that received ATC/IL-2 alone.  CONCLUSIONS. E3Bi specifically and very 
efficiently redirected T cells to destroy EpCAM-overexpressing tumors both in vitro and in an animal model.  These results suggest a 
therapeutic utility for E3Bi in the treatment of adenocarcinomas.
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The in vitro and in vivo biol. activities of the anti-CD3/anti-B cell carcinoma (CD20+) bispecific antibody were studied.  The kind of 
engineering antibody could bind to Jurkat cell and Daudi cell (CD20+) simultaneously, and the antibody could cross-link those two 
types cells to form cellular resetting, the affinity const. (Ka) of them was 3.2 x 108 M-1 and 8.9 x 108 M-1, resp.  In vitro, the 
engineering antibody could efficiently activate human T cell to lyse B lymphoma cells in a dose-dependent manner.  In vivo, 125I 
labeled anti-CD3/anti-CD20 antibody localized preferentially in s.c. implanted Raji tumor in nude mice.  Administered along with 
interleukin-2 (IL-2) and T-enriched human PBMC, the antibody could recruit T cells to kill B lymphoma cell (CD20+), inhibit the growth of 
xenografted human B lymphoma in the nude mice, and significantly prolong the survival of tumor-bearing nude mice.
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The transplantation of primitive human cells into sublethally irradiated immunedeficient mice is the well-established in vivo system for 
the investigation of human hematopoietic stem cell function.  Although mast cells are the progeny of hematopoietic stem cells, human 
mast cell development in mice that underwent human hematopoietic stem cell transplantation has not been reported.  Here we report on 
human mast cell development after xenotransplantation of human hematopoietic stem cells into nonobese diabetic severe combined 
immunodeficient (NOD/SCID)/γcnull (NOG) mice with severe combined immunodeficiency and interleukin 2 (IL-2) receptor γ-chain 
allelic mutation.  Supported by the murine environment, human mast cell clusters developed in mouse dermis, but they required more 
time than other forms of human cell reconstitution.  In lung and gastric tract, mucosal-type mast cells contg. tryptase but lacking 
chymase located on gastric mucosa and in alveoli, whereas connective tissue-type mast cells contg. both tryptase and chymase 
located on gastric submucosa and around major airways, as in the human body.  Mast cell development was also obsd. in lymph 
nodes, spleen, and peritoneal cavity but not in the peripheral blood.  Xenotransplantation of human hematopoietic stem cells into NOG 
mice can be expected to result in a highly effective model for the investigation of human mast cell development and function in vivo.
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BACKGROUND: Pancreatic islet transplantation can correct the disordered glucose metab. of type 1 diabetes, but the no. of 
successful transplants has been low because of the need for long-term immunosuppression and the limited availability of human islets.  
New approaches, such as the use of tolerance-inducing treatment modalities and the use of islets of nonhuman sources, can possibly 
improve the success of islet transplantation.  In the present study, the authors investigated the effect of anti-CD45RB treatment on 
the survival of islet xenografts.  METHODS: Chem. induced diabetic mice underwent xenografting with rat islets and were treated with 
CD45RB antibodies on days -1, 0, and 5.  Immunohistol. and real-time polymerase chain reaction were used to study the effect of the 
treatment in the xenografts.  The effect of anti-CD45RB treatment in peripheral blood of normal mice was measured with flow 
cytometry.  RESULTS: In the treated mice, survival of the grafts was prolonged substantially.  In the treated mice with functioning 
grafts, no lymphocytes were found infiltrating the transplanted islets on day 6; whereas in the untreated animals with functioning 
grafts, signs of rejection were evident.  In the grafts of the treated animals, significantly less mRNA for interleukin (IL)-2, interferon-γ, 
and IL-4 was found compared with the untreated mice.  After CD45RB treatment, there was depletion or decrease of CD45RBbright 
cells from the peripheral blood.  CONCLUSIONS: Our results show that a short course of anti-CD45RB monotherapy prolongs the 
survival of rat islet xenografts in C57BL/6 mice.
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human tumors and human PBL into SCID mice, which allows the evaluation of species-specific cytokines such as IL-12.
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In cancer immunotherapy research, many bispecific antibodies (BsAbs) have been developed for directing T cells toward tumor cells.  
Recent advances in genetic engineering have made it possible to prep. Ig fragments consisting of variable domains using bacterial 
expression systems.  Therefore, recombinant BsAbs, termed diabodies, have attracted particular attention.  The authors have 
previously produced an anti-MUC1 × anti-CD3 diabody (M×3 diabody) in an Escherichia coli (E. coli) expression system.  In order to 
reinforce the antitumor effects of the Mx3 diabody, mutated superantigen staphylococcal enterotoxin A (SEA) D227A was genetically 
fused to the M×3 diabody.  The SEA D227A fusion M×3 diabody (SEA D227A-M×3 diabody) thus constructed showed remarkable 
MUC1-specific antitumor effects when used with effector cells (lymphokine-activated killer cells with T-cell phenotype [T-LAK] and 
peripheral blood mononuclear cells [PBMCs]).  In the bile duct carcinoma (BDC)-xenografted severe combined immunodeficient (SCID) 
mouse model, it also demonstrated strong antitumor activity when administered i.v. together with T-LAK cells and interleukin-2 (IL-2).  
In this expt., the complete disappearance of tumors was obsd. in 3 out of 6 mice, and the other 3 showed marked retardation of tumor 
growth.  Therefore, the SEA D227A-Mx3 diabody is considered to be a promising reagent in specific targeted immunotherapy for BDC 
and other MUC1-pos. carcinomas.  This is the first report on a diabody that is effective in treating human solid cancers in the 
xenografted SCID mouse exptl. model.
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A review.  Retrovirally expressed interleukin-2 gene, granulocyte macrophage-colony stimulating factor gene, herpes simplex 
virus-thymidine kinase gene and p53 gene in human esophageal cancer cells showed antitumor effects in a nude mice xenotransplant 
model.  We established a clin. protocol of gene therapy for advanced esophageal cancer using the wild type p53 gene with an 
adenovirus vector.  In Dec. of 2000, we began the first tumor suppressor gene therapy trial.  Now, this trial, which has 9 patients.  
There have been no serious adverse event excluding fever and local pain.  The feasibility of this treatment appears fairly good in 
these 9 cases.  Furthermore, we developed a new method for transducing genes without a virus vector since a virus vector has 
several potentially unwanted properties.  In vivo electroporation is a useful strategy for cancer gene therapy.  Moreover, elec. pulse to 
established solid tumors increases intracellular concns. of chemotherapeutic agents.  Transduction of the wild-type p53 gene by 
electroporation decreased the amt. of nedaplatin required for tumor suppression.  Electrochemo-gene therapy is a relatively simple 
method and can produce a better therapeutic effect.
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We have tested an immunotherapy approach for the treatment of metastatic prostate carcinoma using a bone tumor model.  Human 
PC-3 prostate carcinoma tumor cells were heterotransplanted into the femur cavity of athymic Balb/c nude mice.  Tumor cells replaced 
marrow cells in the bone cavity, invaded adjacent bone and muscle tissues, and formed a palpable tumor at the hip joint.  PC-3/IF cell 
lines, generated from bone tumors by serial in vivo passages, grew with faster kinetics in the femur and metastasized to inguinal 
lymph nodes.  Established tumors were treated with systemic interleukin-2 (IL-2) injections.  IL-2 significantly inhibited the formation of 
palpable tumors and prolonged mouse survival at nontoxic low doses.  Histol. IL-2 caused vascular damage and infiltration of 
polymorphonuclear cells and lymphocytes in the tumor as well as necrotic areas with apoptotic cells.  These findings suggest 
destruction of tumor cells by systemic IL-2 therapy and IL-2 responsiveness of prostate carcinoma bone tumors.
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A new technol. for the local and sustained delivery of immunostimulatory mols. to the tumor environment for cancer immunotherapy 
was evaluated.  The ability of cytokines delivered by biodegradable microspheres to promote the antitumor activity of human 
peripheral blood lymphocytes (PBL) was tested in a human PBL, human tumor, and SCID mouse (SCID-Winn) model.  Co-engraftment 
of human recombinant IL-12-loaded microspheres with human PBL and tumors in SCID mice promoted complete tumor suppression in 
as many as 100% of the mice, whereas microspheres loaded with polyethyleneglycol-interleukin-2 suppressed but did not eliminate the 
growth of tumor xenografts.  Control microspheres (loaded with bovine serum albumin) in the presence of human PBL or 
cytokine-loaded microspheres in the absence of human PBL had no tumor-suppressive effect.  Coincident with the enhancement of 
the human PBL-mediated antitumor activity in mice treated with IL-12-loaded microspheres was the prodn. and release of human IFN-γ 
indicating that IL-12 released from the microspheres results in the activation of the engrafted human PBL.  The results establish that 
biodegradable microspheres represent an effective tool for the local and sustained delivery of cytokines to the tumor environment for 
cancer immunotherapy.
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Sirolimus is a potent immunosuppressive agent with great therapeutic potential.  The objective of our study was to evaluate the 
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Some vasoactive drugs have been studied in the hope of altering the vascular permeability and/or blood of tumors to enhance 
monoclonal antibody (MoAb) uptake.  The pretreatment of interleukin-2 (IL-2), one of the vasoactive reagents, produced a generalized 
vascular permeability, but its function was not tumor specific.  Conversely, MoAb/IL-2 immunoconjugates were developed that 
selectively alter the vasopermeability of tumors.  In the current study the authors evaluated whether radiolabeled 
anti-carcinoembryonic antigen (CEA) MoAb, ZCE025/IL-2 immunoconjugate, specifically can enhance delivery of iodine-125 (I-125) to 
tumor sites.  ZCE025 was conjugated with IL-2, and the conjugate then labeled with I-125.  Biodistribution studies were performed in 
athymic mice bearing CEA-producing human tumor (MKN45) xenografts.  Mice were injected with I-125-ZCE025/IL-2 conjugate, and 
I-125 activities in the organs, including blood and tumor, were investigated at 1, 3, and 5 days after injection.  Vascular permeability of 
the organs, including tumors, also was studied by using I-131 labeled mouse serum albumin in three groups.  I-125 labeled ZCE025/IL-2 
conjugate destroyed its lymphokine-activated killer cell (LAK) activation, but retained a min. of 75% of the antibody binding reactivity.  
Biodistribution of I-125-ZCE025/IL-2 conjugate showed increased uptake of I-125 in tumor by a factor of 1.5, 4.2, and 4.1 compared 
with I-125-ZCE025 on Days 1, 3, and 5, resp.  In contrast, I-125 distribution was not enhanced in any organs except the tumor.  
Vascular permeability studies demonstrated that the physiol. effect of IL-2 was tumor specific in the mice that received the 
I-125-ZCE025/IL-2 conjugate.  These studies indicate that the administration of radiolabeled MoAb/IL-2 double conjugate may enhance 
the therapeutic potential of radiolabeled MoAb without any pretreatment with IL-2 or repeated injection of MoAb.
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A novel biodegradable poly(lactic acid) microsphere formulation was evaluated for in vivo cytokine immunotherapy of cancer in a 
human tumor xenograft/severe combined immunodeficiency (SCID) mouse model.  Co-injection of interleukin-2 (IL-2)-loaded 
microspheres with tumor cells into a s.c. site resulted in the complete suppression of tumor engraftment in 80% of animals.  In 
contrast, bovine serum albumin (BSA)-loaded particles or bolus injections of poly(ethylene glycol)/IL-2 were ineffective in preventing 
tumor growth.  The antitumor effect of IL-2 released by the microspheres was shown to be mediated by the mouse natural killer cells.  
This is the first evidence that the rejection of human tumor xenografts can be provoked by the sustained in vivo delivery of IL-2 from 
biodegradable microspheres.  The use of poly(lactic acid) microspheres to deliver cytokines to the tumor environment could provide a 
safer and simpler alternative to gene therapy protocols in the treatment of cancer.
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We evaluated the biodistribution, pharmacokinetics, and generation of catabolites of an 18F- and 125I-labeled anti-Tac 
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The human interleukin-1 (IL-2) gene was successfully delivered into established human tumor xenografts in SCID (severe combined 
immunodeficient) mice by cationic liposome-mediated DNA delivery.  A bicistronic mammalian expression vector contg. a reporter 
gene (β-galactosidase) and human IL-2 cDNA was complexed with either lipofectin of DC-cholesterol liposomes and transferred to 
tumor xenografts by direct intratumoral injection.  Transfection of tumors was confirmed by staining of tumor sections for 
β-galactosidase activity and by reverse transcription-polymerase chain reaction (RT-PCR) for the presence of IL-2 mRNA.  Growth 
suppression of tumor xenografts was obsd. in animals injected with plasmid-liposome complexes but not in animals that received 
liposomes or naked plasmid only.  Complete tumor regression, mediated by the mouse natural killer cells was obsd. in 50-80% of the 
mice treated with the plasmid contg. the IL-2 cDNA.  The effectiveness of the treatment was dependent on the transfection efficiency 
and the tumor size at the start of therapy.  An initial IL-2 independent suppression of tumor growth was also obsd. with a plasmid 
carrying only the β-galactosidase gene but this effect was temporary and did not lead to tumor regression.  These results establish that 
human tumor xenografts growing in SCID mice can be transfected in vivo by liposome mediated gene delivery r and that both 
IL-2-dependent and IL-2 Independent factors may contribute to the tumor suppression obsd. here.
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efficacy of sirolimus vs. cyclosporine in augmenting the un-responsiveness induced by an antilymphocyte serum (ALS)/donor-specific 
bone marrow (BM)-based regimen across three levels of histoincompatibility: class I and II disparate (DBA/2 to B6AF1), complete 
mismatch (AKR to C57BL/6), and xenograft (ACI rat to B6AF1).  Full-thickness skin grafts were taken from donors and placed on 
recipients in std. fashion.  Seven groups of recipient mice (-28) received various combinations of the following treatment protocols: 
sirolimus, 1.5 mg/kg (3.0 mg/kg for xenografts) every other day from day 0 to day 12; cyclosporine, 50 mg/kg every other day from 
day 10 through 22; ALS, 0.5 mL on days -1 and 2 for allografts and days -1, 2, and 4 for xenografts; and BM, 25 million donor-specific 
cells IV on day 7.  The administration of ALS or ALS/BM resulted in modest but significant prolongation of skin graft survival in all 
combinations tested.  Cyclosporine combined with ALS or ALS/BM significantly extended allograft survival compared with ALS or 
ALS/BM alone but had no effect on xenograft survival.  In contrast, the combination of sirolimus with ALS or ALS/BM resulted in a two- 
to threefold increase in allograft survival and over a fourfold increase in xenograft survival when compared with the comparable 
cyclosporine-based regimen.  Addnl., lymphocytes isolated from class I and II incompatible mice with skin grafts surviving >100 days 
demonstrated markedly reduced interleukin 2 and interferon-γ secretion in response to irradiated donor-specific lymphocytes in culture.  
In the regimens tested, sirolimus was superior to cyclosporine in augmenting donor BM-induced skin graft prolongation in ALS-treated 
mice across all levels of histoincompatibility.
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Since antibody-dependent cellular cytotoxicity is considered an important mechanism by which mAbs may exert their antitumor 
effects, it seems likely that these antitumor effects can be enhanced by the activation of the appropriate effector cell populations.  
The authors used nude mice xenografted with human Daudi tumor cells as a model to compare the antilymphoma effects of 
unconjugated CD19 (CLB-CD19) and CD20 (BCA-B20) mAbs (IgG2a subclass) alone or in combination with recombinant human 
interleukin 2 (rhIL-2) or recombinant mouse granulocyte-macrophage colony-stimulating factor (rmGM-CSF).  Treatment of established 
tumors with BCA-B20 or rhIL-2 or rmGM-CSF as a single agent, all resulted in highly significant decreases of tumor growth rates, but 
did not increase the no. of complete regressions.  The combination of CLB-CD19 or BCA-B20 mAbs with rhIL-2 or rmGM-CSF resulted 
in larger decreases of growth rates than either of the agents alone.  Complete eradication of large Daudi tumors could be achieved 
when treatment with BCA-B20 mAbs was combined with rhIL-2, but not with the combination of CLB-CD19 mAbs and rhIL-2 nor with the 
combination of BCA-B20 mAbs and rmGM-CSF.  Cured animals kept for 2-3 mo after complete regression of the tumors were still 
tumor free.  Regression of tumors was correlated with the infiltration of lymphocytes as well as macrophages into the tumor.  This is 
the first report to show that unconjugated CD20 mAbs are to be preferred over unconjugated CD19 mAbs, and interleukin 2 over 
GM-CSF in the combinational treatment of large B cell tumors.
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disulfide-stabilized Fv fragment (dsFv) in tumor-bearing nude mice.  This dsFv is genetically engineered from a murine monoclonal 
antibody that recognizes the alpha subunit of the interleukin 2 (IL-2.alpha.) receptor.  Labeling was performed with 18F using 
N-succinimidyl 4-([18F]fluoromethyl)benzoate or with 125I using the Iodo-Gen method.  The immunoreactivities of the radiolabeled 
anti-Tac dsFv were >82%.  The biodistribution was evaluated (at 15, 45, and 90 min and 6 h) in athymic nude mice (.apprx.five/group) 
bearing s.c. tumor xenografts.  Cell line A431 served as the IL-2 receptor-neg. control tumor, whereas the ATAC4 cell line served as 
our IL-2 receptor-pos. tumor.  Animals received injections of 18F-labeled anti-Tac dsFv (0.1-0.4 megabecquerels/0.9-1 μg).  Blood 
clearance for both prepns. was rapid, with <10% retained in the blood by 15 min.  Max. accumulation in ATAC4 tumors occurred 
between 45 and 90 min and peaked at a mean of 4.2% injected dose/g (18F) and 5.6% of injected dose/g (125I).  At 6 h, the ATAC4 
tumors contained 11 times more 18F and 3 times more 125I than did the A431 tumors.  The ATAC4 tumor:blood ratios for the 18F and 
125I were >12:1 and >1.4:1 at 6 h, resp., whereas the ratios for the antigen-neg. A431 tumor were less than 1.  The kidneys were the 
major route of elimination.  Catabolites appeared quickly and were identified as [125I]iodide and predominantly 
N-ε-[18F]4-fluoromethylbenzoyl(α-N-acetyl) lysine.  This is the first study to evaluate the biodistribution of an 18F-labeled fV fragment 
in vitro and in vivo.  In vivo, the dsFv was taken up rapidly by the kidneys, producing lysine-contg. catabolites for 18F-labeled dsFv 
and [125I]iodide for 125I-labeled dsFv.
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We have evaluated whether interleukin-2 (IL-2) at low doses can enhance delivery of radionuclides to tumor sites by improving the 
access of the radiolabeled antibody.  The effects of 1000 or 2000 units of IL-2 on the biodistribution of technetium-99m-labeled 
anticarcinoembryonic antigen (CEA) monoclonal antibody, ZCE025, in athymic mice bearing human CEA-pos. tumor (MKN45) 
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We have previously shown that human squamous cell carcinomas (SCC) express the interleukin 2 receptor (IL2R)-α and -β chains, and 
that the ligand, IL2, directly inhibits growth of the tumor in vitro and in vivo in the tumor xenograft-nude mice model.  We now show 
that the α and β chains of IL2R are expressed on a variety of human carcinoma cell lines and on normal human keratinocytes in 
early-stage cultures.  While all carcinoma cells in a population expressed IL2R-α and -β proteins, in keratinocytes obtained from 
different normal donors, variable proportions of cells were pos., as measured by flow cytometry.  The carcinoma lines and 2/5 
keratinocyte lines studied were also found to contain transcripts for the IL2R-γ chain detectable by combined reverse 
transcription-PCR (RT-PCR) and hybridization with the specific cDNA probe.  Incubation of the gastric (HR) or renal cell carcinoma 
(RCC) cell lines, but not of other IL2R+ carcinoma cell lines or normal keratinocytes, in the presence of IL2 resulted in dose-dependent 
inhibition of tumor cell growth.  Monoclonal antibodies (MAbs) specific for IL2R-β chain completely reversed this growth inhibitory 
effect of IL2.  The ligand, IL2, also down-regulated surface expression of its own receptor and of intercellular adhesion mol.-I (ICAM-1) 
or class 1 major histocompatibility complex (MHC) antigens on IL2R+ tumor cells.  All carcinoma cells studied incubated in the 
presence of IL2 exhibited significantly increased sensitivity to growth-inhibitory effects of other cytokines such as interferon (IFN)-γ, 
tumor necrosis factor (TNF)-α or transforming growth factor (TGF)-β.  IL2 inhibited growth of the HR cells by arresting a significant 
proportion of tumor cells in the G0/G1 phase of the cell cycle.  Thus, IL2 can have direct effects on IL2R+ carcinoma cells, leading to 
changes in growth or to increases in sensitivity of tumor cells to cytostatic activities of other cytokines.
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Recombinant (r) human IL-2 was administered in vivo to improve homing and engraftment of rheumatoid arthritis (RA) patients' 
peripheral blood mononuclear cells (PBMC) into severe combined immunodeficient (SCID) mice.  Human rIL-2 treatment resulted in 
augmented human Ig prodn. and induced IgM rheumatoid factor (RF) of human origin in SCID-RA chimeras.  The increment of human 
serum IgG in SCID-RA chimeras after IL-2 treatment ranged between 15 and 43% and for IgM between 50 and 98% during 2-8 wk 
postengraftment.  Human IgM-RF was detectable after 1 to 2 wk after engraftment and persisted over a period of 10-13 wk.  No RF 
was produced in SCID mice engrafted with PBMC from healthy individuals with or without exogenous rIL-2 administration.  Thus, human 
rIL-2 expanded autoreactive clones involved in the prodn. of RF in the SCID-RA chimeras.  The present study provides a novel 
approach to establish an in vivo SCID-RA model to study the cellular and mol. mechanisms involved in the prodn. of RF and 
development of a RA-like lesion.
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Increased serum concn. of sol. α-chain receptor for interleukin-2 (sIL-2R) has been noted in patients with a variety of inflammatory 
conditions and lymphoid malignancies including T cell leukemia and lymphoma.  Elevated sIL-2R serum levels seen in lymphoid 
malignancies appear to correlate with the clin. stage of disease.  However, because sIL-2R is produced by normal activated 
lymphocytes, it has been uncertain whether serum sIL-2R in such conditions is derived from tumor cells or normal immune cells 
responding to the tumor.  To address this question, the authors used a model of human (CD30+) anaplastic, large T cell lymphoma 
transplanted into immunodeficient SCID mice.  Reverse transcription polymerase chain reaction of tumor RNA showed that the tumor, 
designated mJB6, contains mRNA for α-chain of human IL-2R.  Furthermore, 15 to 25% of tumor cells stained with anti-human IL-2R 
α-chain mAb.  Solid phase ELISA anal. of serum samples from mice bearing mJB6 lymphoma showed high concns. of human sIL-2R.  
None of the control mice without lymphoma or with human nonlymphoid tumors (prostatic carcinoma, ovarian carcinoma, and 
glioblastoma multiforme) showed detectable human sIL-2R.  The sIL-2R serum titers of mJB6-bearing mice correlated strongly with 
tumor vol. (P < 0.0001).  Tumors as small as 0.4 to 0.8 mm3 could be detected by this method.  The sensitivity of sIL-2R ELISA 
exceeded at least 150 times the sensitivity of conventional radioisotopic tumor detection.  Total resection of mJB6 tumors resulted in 
complete clearance of sIL-2R from the murine serum within 48 h with a half-life of 6 h.  Accordingly, partial resection led to a 
significant decrease in sIL-2R followed by gradual increase with tumor regrowth.  SIL-2R was also detected in the urine of 
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In vitro studies were conducted to investigate: (1) the cellular requirement for primary and sec. cytotoxic T-lymphocyte responses and 
interleukin-2 prodn. by mouse spleen cells stimulated by closely related rat xenoantigens; and (2) the in vivo effect of FK 506 on 
antixenogenic T-cell responses and skin xenograft rejection.  In order to prevent xenograft rejection, it is essential to suppress all T-cell 
functions and/or antibody prodn.
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xenografts were investigated.  Treatment with IL-2 resulted in a significantly higher tumor uptake (1.2-1.5-fold) compared with the 
control group.  Some normal organs, such as heart, lung, liver, spleen and kidneys, showed increased 99mTc uptake following the IL-2 
treatment.  Pretreatment with IL-2 also induced an enhancement of the permeability index for mouse IgG in tumors and in normal 
organs, whereas the blood flow in both normal organs and tumors remained at control levels.  The effects of IL-2 were found to be 
dose-dependent.  The IL-2 treatment increased the plasma CEA levels but not the CEA content in tumor tissues, suggesting that IL-2 
enhanced the leakage of CEA from tumor to blood.  The enhancement ratios of the tumor 99mTc-ZCE025 uptake following treatment 
with IL-2 were 1.4 and 1.8 in mice bearing small and large tumors, resp.  Our exptl. results indicated that the low dose of IL-2 enhanced 
the vascular permeability sufficiently to increase the amt. of antibody delivered to the tumor target.  Administration of IL-2 would 
render radioimmunotherapy more effective, esp. in patients with large tumor burdens.
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The antitumor effects of chemotherapy, recombinant human interleukin-2 (IL-2), recombinant human interferon α A/D (IFNα), 
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 Tumor growth delay required treatment with both LAK cells and the bispecific antibody.  Treatment with the IgG2a variant 
of CA19-9 antibody, alone or with LAK cells, had no effects on tumor growth.  It is clear that human LAK cell treatment of 
animals bearing early, established s.c. tumors is enhanced by the addn. of bispecific antibodies with relevant binding 
characteristics.  When compared with the IgG2a isotype variant of CA19-9 monoclonal antibody, this bispecific antibody 
offers the advantages of preservation of activity in physiol. conditions, infiltration and disruption of organized tumor in 
vitro, and antitumor effects in a relevant xenograft model.

Bispecific murine monoclonal antibodies that target tumor and FcγRIII (CD16) can promote relevant tumor lysis by large granular 
lymphocytes.  For these antibodies to be clin. useful, their properties should be maintained in vivo, where competing human Ig, shed 
target antigen, and shed CD16 may be encountered.  At a min., bispecific antibody antitumor effects should be preserved in whole 
blood.  Furthermore, potentiation of tumor lysis should be reflected by demonstrating the ability of bispecific antibody-retargeted 
effector cells to infiltrate and mediate lysis of organized tumor.  If these characteristics are demonstrated, and there is evidence of in 
vivo efficacy of bispecific antibody-based therapy in a relevant animal model, further clin. development of such antibodies would be 
warranted.  In this report the ability of CL158 bispecific antibody supernatants to mediate lysis of SW948 tumor growing in monolayer 
is shown to be preserved in the presence of interleukin 2-activated whole blood.  When SW948 cells were grown in vitro as multicellular 
human tumor spheroids, incubation with interleukin 2-activated lymphocytes (LAK cells) and CL158 led to structural and widespread 
necrosis.  This was dependent on CL158 and resistant to competition by pooled human Ig or interleukin 2-exposed whole blood.  These 
effects were not promoted by the monospecific antibodies produced by the parent clones of CL158 and were not obsd. when the IgG2a 
variant of CA19-9 antibody, which mediates conventional antibody-dependent cellular cytotoxicity, was used instead of its bispecific 
deriv.  To examine the efficacy of bispecific antibody-based treatments on in vivo tumor, scid mice bearing early s.c. SW948 
xenografts were treated with interleukin 2 for 5 consecutive days, supplemented by 3 i.v. injections of 107 human LAK cells and 
various antibodies.  Treatment of mice bearing SW948 tumors with LAK cells did not retard tumor growth, but when CL158 was added, 
delays in tumor growth were obsd.
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 In addn., the data further support monitoring sIL-2R concn. in body fluids as a sensitive method to detect change in 
tumor vol. in such patients.

mJB6-transplanted mice.  As in serum, urine concns. of sIL-2R were proportional to tumor mass (P < 0.02).  Based on these findings 
the authors postulate that malignant cells are a major source of serum sIL-2R in patients with lymphoid tumors.

22 August 2008 Page: 17SciFinder



 
Answer 38:

 In addn., normal thyroid xenografts treated with the same cytokines did not show discernible differences compared to 
those at human surgery or when the xenografts were untreated at death.  Thus, Graves' TEC did not differ from normal 
TEC in any fashion at the time of death, aside from a reduced responsiveness to the stimuli applied.  These observations 
are again consistent with the previous proposition that Graves' TEC are not unique or abnormal, and may be mere passive 
captives to immunol. events in relation to the pathogenesis of autoimmune thyroid disease.

The effects were compared to interleukin-2 (IL-2) or tumor necrosis factor-α (TNFα) administration with or without interferon-γ (IFNγ) on 
Graves' and normal thyroid tissue xenografts in the nude mouse (in the absence of an intact immune system) in terms of possible 
functional, immunol., or histol. changes.  The dosages of recombinant human IL-2, TNFα, and IFNγ given to each mouse were 250, 
800, and 4000 U, resp.; they were injected i.p. daily for 6 consecutive weeks.  The parameters measured included the free T4 index, 
thyroid autoantibodies, and mouse TSH during the course of the study.  Thyroid epithelial cell (TEC) HLA-DR expression was measured 
in thyroid tissue before xenotransplantation and at death; in addn., light microscopic studies were carried out at those times.  There 
were no differences in thyroid function between the results in unstimulated (control) animals and those obtained with cytokine 
administration in either group of tissues, with the exception of the group receiving TNFα together with IFNγ; in this latter group, the free 
T4 index declined 4-6wk after commencement of treatment in the animals with normal thyroid tissues xenografts.  The redn. of thyroid 
function induced by the combination of IFNγ and TNFα obsd. in normal thyroid tissue may be due to inhibition of thyroperoxidase and 
thyrpglobulin gene transcription.  However there was no such effect on the Graves' thyroid tissue xenografts, perhaps because of the 
down-regulation of this tissue in response to cytokines, after having been released from long term in vivo immune stimulation.  On the 
other hand, TNFα plus IFNγ induced TEC HLA-DR expression on both types of thyroid xenografts at death, although IL-2 alone did not 
induce HLA-DR expression, and INFγ induced TEC significantly only on normal thyroid xenografts (but not on Graves' xenografts).  In 
light microscopic examn., Graves' thyroid xenografts treated with IL-2alone or TNFα plus IFNγ appeared normal at death.
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showed that tumor-specific, anti-melanoma T-cell clones were effective in local (s.c.) tumor growth inhibition (Winn assay) 
following coinjection with the autologous tumor cells.

allogeneic human lymphokine-activated killer (LAK) cells, and antitumor monoclonal antibody (mAb), administered alone and in various 
combinations, were tested in athymic nude mice carrying human tumor xenografts.  Treatment began 6-18 days after i.v. or i.p. 
inoculation of colorectal carcinoma or melanoma cell lines, when macroscopic growths were evident.  Chemotherapy consisted of 2 or 
3 courses of 5-fluorouracil (5-FU) or dacarbazine.  IL-2 and/or IFNα were administered 3-5 times weekly for 1-3 wk, usually starting 2-5 
days after chemotherapy.  Human LAK cells were infused once or twice weekly for 2 or 3 wk concurrently with IL-2.  In some expts., 
murine anticolorectal carcinoma mAb (SF25) was administered.  In both tumor systems, chemotherapy alone or immunotherapy alone 
(IL-2, IL-2 + LAK cells, IFNα, IL-2 + IFNα ± LAK cells) had little or no therapeutic effects.  Additive effects were obtained by 
combining chemotherapy with IL-2 and LAK cells or with IL-2 and IFNα.  In the majority of the expts., the most effective combination 
was chemotherapy + IL-2 + IFNα + LAK cells.  Treatment with mAb was beneficial in the colorectal carcinoma system when combined 
with 5-FU + IL-2 or 5-FU + IL-2 + IFNα.  Homing expts. with radiolabeled human and mouse LAK cells injected i.v. showed increased 
early accumulation in the liver and lungs, whereas freshly explanted mouse splenocytes localized mostly in the spleen and liver.  The 
tissue distribution pattern of human LAK cells was similar in normal and tumor-bearing mice (with lung metastases).  Thus, combination 
of chemotherapy with cytokines and LAK cells can be partially effective for advanced solid human tumors even in the absence of the 
host's T-cell immune response.  Preliminary expts.
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To study the immunotherapeutic potential of monoclonal antibodies (mAbs) directed against the human pan-B-cell antigen CD19, a 
xenotransplantation model was developed in which the human Burkitt's cell line Daudi is s.c. transplanted into nude mice.  IgG1, IgG2b, 
and IgG2a isotype variants of the anti-CD19 mAb(CLB-CD19) were tested for their capacity to inhibit the growth of 10 × 106 Daudi 
cells injected s.c. into nude mice.  When mAb treatment was started 30 min after the injection of tumor cells, only the IgG2a isotype 
of CLB-CD19 had a marked antitumor effect in vivo.  If treatment with IgG2a anti-CD19 mAb alone was delayed until Day 10 after 
tumor injection, no therapeutic effect was obsd.  However, the combination of this delayed mAb treatment with recombinant interleukin 
2 (rIL-2) inhibited the growth of Daudi cells in the nude mice, while treatment with rIL-2 alone was ineffective.  In vitro expts. showed 
that peritoneal exudate cells were able to inhibit the proliferation of Daudi cells in the presence of the IgG2a isotype variant of 
CLB-CD19 mAb but not in the presence of the other CLB-CD19 mAb isotype variants.  Fresh nude mouse spleen cells did not mediate 
antibody-dependent cellular cytotoxicity against CLB-CD19 mAb-sensitized Daudi cells, irresp. of the isotype used for sensitization.  
Preculture of these spleen cells with rIL-2 induced antibody-dependent cellular cytotoxicity against CD19+ target cells sensitized with 
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 In addn., normal thyroid xenografts treated with the same cytokines did not show discernible differences compared to 
those at human surgery or when the xenografts were untreated at death.  Thus, Graves' TEC did not differ from normal 
TEC in any fashion at the time of death, aside from a reduced responsiveness to the stimuli applied.  These observations 
are again consistent with the previous proposition that Graves' TEC are not unique or abnormal, and may be mere passive 
captives to immunol. events in relation to the pathogenesis of autoimmune thyroid disease.

The effects were compared of interleukin-2 (IL-2) or tumor necrosis factor-α (TNFα) administration with or without interferon-γ (IFNγ) on 
Graves' and normal thyroid tissue xenografts in the nude mouse (in the absence of an intact immune system) in terms of possible 
functional, immunol., or histol. changes.  The dosages of recombinant human IL-2, TNFα, and IFNγ given to each mouse were 250, 
800, and 4000 U, resp.; they were injected i.p. daily for 6 consecutive weeks.  The parameters measured included the free T4 index, 
thyroid autoantibodies, and mouse TSH during the course of the study.  Thyroid epithelial cell (TEC) HLA-DR expression was measured 
in thyroid tissue before xenotransplantation and at death; in addn., light microscopic studies were carried out at those times.  There 
were no differences in thyroid function between the results in unstimulated (control) animals and those obtained with cytokine 
administration in either group of tissues, with the exception of the group receiving TNFα together with IFNγ; in this latter group, the free 
T4 index declined 4-6 wk after commencement of treatment in the animals with normal thyroid tissue xenografts.  The redn. of thyroid 
function induced by the combination of IFNγ and TNFα obsd. in normal thyroid tissue may be due to inhibition of thyroperoxidase and 
thyroglobulin gene transcription.  However, there was no such effect on the Graves' thyroid tissue xenografts, perhaps because of 
down-regulation of this tissue in response to cytokines, after having been released from long term in vivo immune stimulation.  On the 
other hand, TNFα plus IFNγ induced TEC HLA-DR expression on both types of thyroid xenografts at death, although IL-2 alone did not 
induce HLA-DR expression, and IFNγ induced TEC significantly only on normal thyroid xenografts (but not on Graves' xenografts).  In 
light microscopic examn., Graves' thyroid xenografts treated with IL-2 alone or TNFα plus IFNγ appeared normal at death.
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chromatography Sephacryl S-200 Superfine column in a fraction representing a molecular mass of 67 kDa

BACKGROUND: Production of nitric oxide (NO) by graft infiltrating macrophages has been suggested as an important 
effector mechanism of allograft rejection.  Expression of the gene for the inducible NO synthase (iNOS) and the 
production of NO in rejected graft has been demonstrated in various models of allotransplantation.  However, whether NO 
plays a role in rejection of skin xenografts has not been documented.  METHODS: Explants of rejected skin allografts or 
xenografts (rat to mouse) were cultivated in vitro and the production of NO, interleukin (IL)-2, IL-4, IL-10 and 
interferon-gamma (IFN-gamma) by graft infiltrating cells was determined by the Griess reaction or ELISA.  Effects of 
supernatants from cultures of xenograft explants on the expression of gene for iNOS, accumulation of iNOS protein and 
NO production were determined by RT-PCR or Western blots.  Molecular mass of the factor with the suppressive activity 
was characterized by filtration on chromatography Sephacryl S-200 Superfine column.  In addition, the effects of 
2-amino-5,6-dihydro-6-methyl-4H-1,3-thiazine (AMT), a selective iNOS inhibitor, on survival of skin xenografts were 
tested.  RESULTS: While explants of rejected mouse skin allografts produced substantial amounts of NO, undetectable or 
only very low levels of NO were found in supernatants from cultured rat skin xenografts.  Cocultivation of bacterial 
lipopolysaccharide (LPS)-stimulated mouse macrophages which produce high quantities of NO, with pieces of rejected 
xenografts, but not of syngeneic grafts, allografts or normal rat skin, completely inhibited production of NO.  Production 
of IL-6 and IL-10 by LPS-stimulated macrophages was not inhibited under the same conditions.  The inhibition of NO 
production was mediated by a factor which was produced by rejected rat xenograft and which was eluted from 
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Administration of human recombinant interleukin-2 (RIL-2) into congenitally athymic (nu/nu) mice carrying s.c. transplants of HeLa, HU 
609T and T24B human carcinoma cells partially inhibited growth of the human tumor xenografts.  In vitro activation of nu/nu spleen 
cells with human RIL-2 resulted in generation of killer cells showing similar levels of cytolysis as RIL-2-activated spleen cells from 
heterozygous (nu/+) mice.  The RIL-2-activated (LAK) cells were cytotoxic for a variety of mouse and human tumors, reaching the 
peak of their cytotoxic activity after 3 days of cultivation in the RIL-2-contg. medium.  The cytotoxic activity of activated nu/nu 
spleen cells was reduced by treatment with antibody against glycolipid asialo GM1, the differentiation antigen of natural killer (NK) 
cells.  This finding suggests that in addn. to the conventional, asialo GM1- LAK cells, asialo GM1+ activated NK cells participated in the 
cytotoxicity displayed by the IL-2 activated nu/nu killer spleen cells.
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CLB-CD19 mAb of all isotypes.  These results indicate that it is possible to enhance mAb-dependent effector systems in vivo with the 
lymphokine rIL-2.
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To investigate the role of interferon (IFN)-gamma and tumor necrosis factor (TNF)-alpha and their potential to replace 
each other in the process of fetal porcine islet-like cell cluster (ICC) xenograft rejection, mice with a targeted disruption of 
the IFN-gamma receptor gene and wild-type controls were transplanted with fetal porcine ICCs under the kidney capsule 
and given post-transplant treatment with the TNF-alpha-inhibiting agent MDL 201,449A.  Some of the MDL 
201,449A-treated IFN-gamma receptor-deficient mice received additional treatment with cyclosporinee (CsA).  Evaluation 
of the xenografts was performed 7 days after transplantation (all groups), and in IFN-gamma receptor-deficient mice 
treated with MDL 201 449 A, also 10 and 13 days after transplantation.  On day 7 after transplantation, a few CD3+ cells 
were seen accumulated peripherally in the ICC xenograft.  Moderate to abundant numbers of F4/80+ and Mac-1+ cells 
surrounded a few remaining ICCs present within the xenograft.  Histochemical visualization of cyanide-resistant 
endogenous peroxidase activity for detection of eosinophils demonstrated only small numbers of eosinophils present 
within the xenograft by day 7 after transplantation.  An increased amount of eosinophilic granulocytes was not found until 
day 10 after transplantation, i.e. at a time when ICC xenograft rejection has already been completed.  However, two out 
of six IFN-gamma receptor-deficient mice given post-transplant treatment with CsA and MDL 201,449A exhibited intact 
ICC xenografts with ICCs arranged in chords and duct-like structures on day 7 after transplantation.  Taken together, 
findings in this study indicate that, in the pig-to-mouse model, IFN-gamma, TNF-alpha, and interleukin-2 seem to be of 
importance to fetal porcine ICC xenograft rejection.  Nevertheless, in a majority of animals, other cytokines eventually 
substitute for the lack of IFN-gamma, TNF-alpha and interleukin-2.
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 The factor did not inhibit the expression of the gene for iNOS, reduce the level of iNOS protein in stimulated 
macrophages, or function as a scavenger of NO.  Rather, the factor inhibited the function of iNOS.  The finding that NO 
does not play an important role during rejection of skin xenografts is supported by the observation that treatment of graft 
recipients with AMT, a specific iNOS inhibitor, did not enhance xenograft survival, while the same treatment resulted in 
prolongation of survival of skin allografts.  CONCLUSION: The results thus demonstrate that a 67-kDa molecule 
produced by rejected rat skin xenografts selectively inhibits iNOS activity in graft infiltrating macrophages.  We suggest 
that NO does not play a significant role in rejection of skin xenografts as it does in the case of allograft rejection.
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 The ongoing phase I trial will be completed to identify the MTD for patients without extensive prior bone marrow-toxic 
chemotherapy and radiation.  A phase II clinical trial of 2B1 therapy in women with metastatic breast cancer is planned, as 
is a phase I trial incorporating treatment with both 2B1 and IL-2.

Bispecific monoclonal antibodies (BsmAb) can be used to specifically target tumor cells for cytotoxicity mediated by 
defined effector cells.  One such BsmAb, 2B1, targets the extracellular domains of both the c-erbB-2 protein product of 
the HER-2/neu oncogene and Fc gamma RIII (CD16), the Fc gamma receptor expressed by human natural killer cells, 
neutrophils, and differentiated mononuclear phagocytes. 2B1 promotes the conjugation of cells expressing these target 
antigens.  It efficiently promotes the specific lysis of tumor cells expressing c-erbB-2 by human NK cells and 
macrophages over a broad concentration range. 2B1 selectively targets c-erbB-2-positive human tumor xenografts 
growing in immunodeficient SCID mice.  Treatment of such mice with 2B1 plus interleukin 2 (IL-2) inhibits the growth of 
early, established human tumor xenografts overexpressing c-erbB-2.  A phase I clinical trial of 2B1 has been initiated to 
determine the toxicity profile and maximum tolerated dose (MTD) of this BsmAb and to examine the biodistribution of the 
antibody and the biologic effects of treatment.  Preliminary results of this trial indicate that the dose-limiting toxicity for 
patients with extensive prior bone marrow-toxic therapy is thrombocytopenia for as yet undetermined reasons.  Toxicities 
of fevers, rigors, and associated constitutional symptoms are explained, in part, by treatment-induced systemic 
expression of cytokines, such as tumor necrosis factor-alpha.  Circulating, functional BsmAb is easily detectible in 
treatment patients' sera and exhibits complex elimination patterns.  HAMA and anti-idiotypic treatment-induced antibodies 
are induced by 2B1 treatment.  Some preliminary indications of clinical activity have been observed.  BsmAb therapy 
targeting tumor antigens and Fc gamma RIII has potent immunologic effects.  Future studies will include the development 
of more relevant animal models for BsmAb therapy targeting human Fc gamma RIII.
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BACKGROUND: The precise mechanisms involved in islet xenograft rejection remain unknown.  The purpose of the 
present study was to determine cellular mechanisms responsible for islet xenograft rejection in the liver to facilitate 
finding a procedure for prevention of immune rejection.  METHODS: Hepatic mononuclear cells (MNC) as well as 
splenocytes, peripheral blood MNC, and thymocytes from streptozotocin-induced diabetic mice (BALB/c) rejecting the 
intrahepatic rat (Lewis) islet xenografts were isolated and examined by two-color FACS analysis.  RESULTS: The 
characteristic finding of the hepatic MNC from the mice rejecting islet xenografts compared with mice receiving isografts 
was a significant increase in the yield as well as in the percentage of the cells expressing CD3+ interleukin-2 receptor 
(IL-2R) alpha- beta+, CD3+ CD8alpha+ beta+, and T cell receptor (TCR) alphabeta+ lymphocyte function-associated 
antigen-1+.  The expression of CD3 and TCR alphabeta of these T cells was found to be of intermediate intensity 
(TCR(int) cells).  The expansion of these TCR(int) cells occurred predominantly in the liver.  There was no significant 
difference in the cells expressing CD3+ IL-2R alpha+, CD3+ CD4+, CD3+ TCRgammadelta+, CD3- IL-2Rbeta+ (natural 
killer cells), and B220+ (B cells).  In vivo administration of anti-IL-2Rbeta monoclonal antibody directed to the expanded 
cells produced a prevention of rejection.  CONCLUSIONS: These findings suggest that islet xenograft rejection in the 
liver from rat to mouse is an event for which the TCR(int) cells are responsible.
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OBJECTIVE: Human squamous cell carcinomas of the head and neck (SCCHN) have been shown to express interleukin 2 
receptor (IL-2R), and binding of the ligand, IL-2, to the receptor results in tumor growth inhibition in vitro or in vivo in an 
SCCHN xenograft model in nude mice.  To optimize growth inhibitory effects of IL-2, expression of the alpha or gamma 
chains of IL-2R in SCCHN was experimentally modified by transfection of tumor cells with the respective IL-2R genes or 
the lacZ gene as control.  DESIGN: Using plasmid vectors containing the IL-2R alpha chain gene under the control of a 
cytomegalovirus promoter or the IL-2R gamma chain gene under the control of a Rous sarcoma virus promoter, the IL-2R 
genes were transferred by lipofection into SCCHN cell lines.  Stable transfectants were selected, cloned by limiting 
dilution, and clones were compared with the parental cell lines for their sensitivity to the growth-inhibitory effect of IL-2.  
RESULTS: Transfer of the IL-2R alpha chain gene into SCCHN cells resulted in significant upregulation of expression of 
the IL-2R alpha chain on tumor cell surface but not in increased tumor growth inhibition by IL-2.  In contrast, SCCHN 
IL-2R gamma transfectants, which expressed IL-2R gamma chain transcripts as confirmed in RNase protection assays, 
were significantly inhibited in growth and were sensitive to lower concentrations of IL-2 than the parental cell lines.  
CONCLUSIONS: Genetic modification of IL-2R expression on IL-2R-positive tumor cells in culture significantly alters 
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 The results of this study show that grafted cortical neurons retain some of the characteristic features of neurons in the 
intact adult cerebral cortex, although there appears to be a greater preponderance of spiny neurons in grafted tissue.  This 
may reflect an immaturity of the grafted tissue or a response to the striatal environment.

The morphology of cortical neurons grafted into (or near) the rat striatum was studied by means of intracellular Lucifer 
yellow injections in fixed slices.  Rat donor syngeneic cortical tissue (from postnatal day 1 old rats; AO strain) as well as 
mouse donor xenogeneic cortical tissue (prenatal day 19; C3H/HE strain) were grafted as solid pieces into 8-12 week-old 
rats (AO strain).  Recipients of mouse xenografts were immunosuppressed with a monoclonal antibody against the 
interleukin-2 receptor.  After perfusion and sectioning of the graft-containing areas, individual slices were incubated in the 
DNA stain 4.6-diamidino-2-phenylindole (DAPI) to visualize the cell nuclei.  Grafts could be easily identified by a 
surrounding rim of astrocytes which outline the border between grafted and host tissue.  Grafted cortical neurons were 
intracellularly filled with Lucifer yellow, DAB-photoconverted, and further processed for light and electron microscopy.  In 
general, no cortical lamination could be observed in the grafted rat and mouse cortical tissue, but neurons were loosely 
packed throughout the graft.  Two major cell types could be identified in all grafts investigated so far.  The majority 
resembled those described as spiny neurons (85%), which could be further classified into pyramid-like, spiny stellate-like 
or fusiform spiny neurons, with somata ranging between 15 and 25 microns in diameter.  The remaining 15% resembled 
non-spiny neurons with either a multipolar basket-like or fusiform morphology.  Dendrites of spiny and non-spiny neurons, 
which could extend to distances up to 400 microns, were never seen to cross the astrocytic border, but some main axon 
and axonal collaterals of spiny neurons were found to leave the graft.  On the basis of light microscopic observations no 
difference was found between mouse and rat grafted cortical neurons.
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The efficacy of local adoptive immunotherapy with human lymphokine-activated killer cells and recombinant interleukin 2 
(rIL-2) in growth inhibition of established squamous cell carcinoma of the head and neck (SCCHN) was evaluated in a 
nude mouse model.  The model of xenografted SCCHN was established by s.c. injections of in vitro maintained tumor 
cells (2-10 x 10(6) cells/mouse) into the flank of splenectomized animals pretreated with cyclophosphamide (200 mg/kg).  
The SCCHN line used was tumorigenic in 95% of the appropriately conditioned nude mice.  Inhibition of tumor growth by 
locally administered effector cells was the end point of the study, since the tumors did not metastasize within 6 weeks of 
tumor challenge.  Either i.p. or local administration of rIL-2 alone (1000 units/day) to the tumor site daily for 2 weeks 
resulted in a significant inhibition of tumor growth.  In the absence of detectable natural killer activity in these mice, a 
modest dose of rIL-2 had a direct antitumor effect on SCCHN cells in vivo.  In addition, complete inhibition of tumor 
growth was achieved with 3 times weekly injections of 5-10 x 10(6) lymphokine-activated killer cells delivered to the tumor 
site and 1000 units of rIL-2 administered locally every day for 2 weeks.  Our data indicate that local or systemic 
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Experiments were designed to assess age-related changes in the transplantability of human tumours xenografted in 
congenitally athymic (nu/nu) mice.  It has been found that the number of progressively growing human tumour xenografts 
decreased significantly with increasing age of BALB/c nu/nu recipients.  These findings, taken together with a previously 
recognized increase in the frequency of endogenous interleukin 2 (IL-2)-producing cells with age of nu/nu mice, prompted 
us to investigate whether administration of exogenous IL-2 to young adult nu/nu mice could change the transplantability of 
human tumours in the mice.  Peritumoral administration of exogenous interleukin 2 to 8-week-old nu/nu mice inhibited the 
growth of the human tumour xenografts.  In vitro activation of nu/nu splenocytes with exogenous Il-2 resulted in the 
generation of killer cells which have been found to be cytolytic when allowed to react with human tumour targets in 51Cr 
cytotoxicity assay.  In addition, it has been found that the percentage of IL-2-activated Thy 1.2+ and ASGM1+ cells 
substantially increased with increasing age of nu/nu spleen cell donors.  These findings are compatible with the hypothesis 
that the observed age-related decrease in takes of human tumour xenografts might be determined by the increasing level 
of IL-2 production and subsequent maturation of IL-2-dependent effector cells.
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their proliferative response to IL-2.  These observations open a way for developing new strategies for therapy of SCCHN 
based on direct interactions of IL-2 with its receptor on tumor cells.
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The present study was designed to examine the immunotherapeutic properties of lymphokine-activated killer (LAK) cells 
against uterine endometrial cancers.  Three endometrial cancer cell lines, ISHIKAWA, SNG-M, and HHUA, were shown to 
be specifically lysed in short-term 51Cr-release assay, although the susceptibility was different among the cell lines.  The 
xenograft tumors of ISHIKAWA and SNG-M exhibited high susceptibility to LAK cells in the in vitro assay and responded 
well to the adoptive transfer of LAK cells in nude mice.  On the other hand, the xenograft of HHUA showed low reactivity 
to LAK cells and showed no response to the adoptive immunotherapy.  However, the adoptive transfer of LAK cells 
combined with intraperitoneal administration of both recombinant interleukin-2 (rIL-2) and lentinan markedly inhibited the 
growth of HHUA xenografts in nude mice, while no response was observed in nude mice treated with LAK cells plus either 
rIL-2 or lentinan, or treated with rIL-2 plus lentinan alone.  These results suggest the clinical application of adoptive 
immunotherapy in association with LAK cells, rIL-2, and lentinan as a treatment of gynecologic cancers.
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immunotherapy with rIL-2 alone or local adoptive immunotherapy with an adequate dose of lymphokine-activated killer 
cells plus rIL-2 may be effective in preventing the growth of established SCCHN tumors in vivo.
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